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ABSTRACT 
The Signal Processing Research Centre (SPRC) at QUT 
recently formulated an academic strategy plan. This pa- 
per describes the various factors that must be considered 
in undertaking such a planning process. It also illus- 
trates the need for a university research centre to plan 
for its teaching activities as well as its research activities. 
Complementary teaching and research are essential to the 
achievement of the strategic objectives of a university cen- 
tre. 
1. INTRODUCTION 
Research centres at universities are formed by teams of 
academics in order to focus and combine research activi- 
ties. Universities alI over the world have encouraged the 
formation of resear& centres and supported them with re- 
sources to enhance research output. However, these aca- 
demics also carry out other functions in the universities 
and foremost among them is teaching. Teaching keeps 
the academics in touch with the well established theories 
and concepts, while they venture to propose and test new 
theories and concepts. It also enables them to prepare 
students to work with them in research programs. Hence, 
there is a need for university research centres to have an 
academic strategy that meshes research and teaching ac- 
tivities effectively. 
The Signal Processing Research Centre at QUT con- 
ducted a strategic planning exercise in 1995-96. One of 
the components of this plan is an academic strategy. This 
’ paper describes features of this strategy and the planning 
process. 
2. VISION 
The formulation of any strategic plan starts with a vision. 
The vision of the SPRC is 
“The SPRC will provide the  highest quality 
education in the  theory and  application of signal, 
speech and  image processing to engineering stu- 
dents in Australia.” 
I t  is important to check the scope of the vision against 
what is realistically achievable although one should not be 
constrained by the exisiting status or perceived difficulties 
in effecting progress. 
3. MISSION 
The academic mission of the research centre must then be 
formulated. It is not identical to the mission of teaching 
divisions within the department and must address the spe- 
cial needs of the research centre in its objectives. Teach- 
ing divisions are usually funded by the university based 
on student enrollments while research centres have to rely 
more on t e “ g  related grants. Continuing education is 
a more important activity for research centres than for 
teaching divisions. Recognition through teaching related 
publications can assist the centre in attracting more per- 
formance related funding. The SPRC academic mission 
has three main components: 
3.1. Excellent Curriculum 
0 To prepare postgraduate students for research work 
0 To structure undergraduate and postgraduate units 
0 To update unit contents in step with technological 
0 To facilitate designs and projects in signal theory, 
with centre academics 
and ensure proper progress of student learning 
changes 
speech processing and image processing 
3.2. Quality Teaching and  Learning 
0 To improve teaching and learning activities through 
the use of computers and multimedia technology 
0 To teach units in signal processing and related areas 
effectively 
To interact with teaching and learning groups in 
QUT 
3.3. External Support  and  Recognition 
0 To secure funding for improvement of the teaching 
and learning process 
b To assist continuing education activities by work- 
shops in the areas of signal theory, speech process- 
ing, and image processing. 
0 To publish teaching innovations and experiences in 
refereed journals and conferences of high quality 
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4. SITUATIONAL ANALYSIS 
Before the mission plan can be used to specify the di- 
rections of development and change, an analysis of the 
present academic activities must be conducted to identify 
strengths, weaknesses, threats and opportunities (SWOT 
analysis). Student and staff opinions can be collected us- 
ing survey questionnaires, feedback through teaching and 
unit evaluations, and direct communication. It is also de- 
sirable to get information from employers and from other 
departments within the university, such as the Interna- 
tional Students Office, the Academic Staff Development 
Unit, Teaching and Learning support groups, etc. 
4.1. The  higher education context 
Insight into the Australian higher education system can 
be gathered from [I]. The direction of progress of the 
higher education sector in a country is important to the 
academic strategy planning process. For example, the 
movement to mass education with the consequent increase 
in student numbers and lowering of intake standards pose 
challenges to teaching staff. Some developments necessi- 
tate new methods of teaching and learning [2, 31. All such 
factors must be taken into consideration by conducting a 
situational analysis [4] before curriculum development as 
part of academic strategy planning process. 
4.2. SWOT 
The SPRC conducted such a situational analysis. Some 
outcomes are provided here for illustration. In practice, 
the analysis must be as comprehensive as possible such 
that the strategic plan is based on a good knowledge of 
the present status. 
4.3. Strengths 
ten well-qualified staff members 
reasonable budget for tutors 
support from university staff development programs 
peer tutoring arrangements with student organiza- 
research centre support for undergraduate projects 
well-equipped modem lecture theatres 
undergraduate signal processing laboratory 
tions 
4.4. Weaknesses 
large class sizes of 100-150 students 
three hour lecture format 
examination oriented study habits 
poor mathematical background of students 
research demands on lecturer time 
wide variation in student abilities 
perception of signal processing as "too mathemati- 
cal." 
4.5. Threats 
research suffers if you take teaching too seriously 
student evaluations will be poor if the content is 
difficult 
difficult to cover both depth and breadth of content 
process oriented teaching or facilitation is difficult 
with large classes 
high failure rates are frowned upon by the faculty 
4.6. Opportunities 
teaching and learning grants 
teaching and learning interest groups 
limited access library collection facility for notes 
computers and multimedia 
research oriented content in electives 
Interesting insight into problem areas in content, teach- 
ing methods, student learning, laboratory facilities, and 
courSe structure can also be obtained from student and 
staff surveys and consultations. Some problem areas iden- 
tified were 
the undergraduate laboratory based unit in real- 
time signal processing was offered too late for five 
year degree courses and could not benefit project 
work 
there was a need for better integration between 
telecommunications and signal processing units 
there was no undergraduate image processing elec- 
tive although a large number of students were doing 
projects in the area 
statistics required for signal processing units was 
not being covered by earlier units 
there was a need for more laboratory exerases in 
core undergraduate units in signal processing 
students had difficulties with examinations in units 
taught by two lecturers 
some textbooks were not very useful 
the undergraduate signal processing laboratory work- 
some of the software running on networks was slow 
there was a need for more image processing work- 
examination marking was taking up too much time 
fair assessment of group work and project work is 
Some problems can be acted upon immediately. These 
include swapping of the order of units, minor changes in 
the contents, reviewing of textbooks, guidelines for set- 
ting examinations, assessment policies, etc. Others, such 
as upgrading of laboratory equipment can be addressed 
by securing funding or initiating the process of applying 
for such funding by demonstrating the need in a written 
report. They are addressed on a long-term basis only with 
a proper strategic plan. The research centre may formu- 
late a strategy for its teaching activities in conjunction 
with those of research, commercialization of technology, 
and community service, such that they complement each 
other. 
stations needed upgrading 
stations 
for large classes 
difficult 
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4.7. Planning Retreats 
I t  is a good idea to have a planning retreat away from the 
normal working environment because relief from the pres- 
sures of day-to-day activity can rejuvenate the thinking 
process. Sessions are best facilitated by an expert in the 
area of human resources management. 
5. COURSE STRUCTURE 
The size of the undergraduate program in the specializa- 
tion area of the research centre is determined by 
e the requirements of the course(s) offered 
e the availability of teaching staff 
In our case, there were 10 teaching staff members and 
assuming that each staff member could teach one under- 
graduate unit there would be 10 undergraduate units in 
the course. This is certainly more than what is required 
or can be accomodated in a typical electrical engineering 
program. 
5.1. Core units and  Electives 
The signal processing program we adopted consists of two 
core undergraduate units and three electives. The core 
units, Signals and Linear Systems and Digital Signal Prw 
cessing provide the basic fundamentals of discretetime 
signals and systems, digital filters, the fast Fourier trans- 
form, etc. The first elective Modern Signal Processing 
covers advanced signal processing topics include detec- 
tion and estimation. It also serves to introduce students 
to some of the centre activities in signal theory, speech 
processing and image processing. The second elective, 
Signal Computing and Real-time Digitial Signal Process- 
ing is designed to provide the students with practical ex- 
perience in the implementation of signal processing algo- 
rithms. Signal theory and speech processing algorithms 
are implemented on application development boards. It 
also includes an image processing component that allows 
students to do practical image processing using software 
toolboxes. The third elective, Digital Spectral Analysis, 
is designed to attract promising students for postgradu- 
ate study in the more advanced areas of research activity 
within the centre. 
5.2. Related units 
The other staff teach related units in the area of telecom- 
munications such as Introduction to Telecommunication 
systems, and Information theory, Modulation and Noise. 
5.3. Postgraduate units 
The postgraduate program is dictated by staff interests, 
student demands and university policies. Our program 
includes units such as Algorithms for Control and Sig- 
nal processing, Communications Digital Signal Process 
ing, Process Control and Robotics, Data Communica- 
tions, Image Processing and Computer Vision, Advanced 
Information Techonology, Statistical Communications, etc. 
to keep the other teaching staff satisfied. However, there 
is insufficient interest in the Master of Engineering Science 
program in telecommunications. Further, the shortening 
of Ph.D. programs to three years by the university has 
dictated that there be as little coursework component in 
the Ph.D. program as necessary. 
5.4. Postgraduate S tudy  Modules 
Therefore, the centre devised a plan to prepare postgrad- 
uate study modules that can be used for guided self-study 
by students. These modules allow the content of a formal 
postgraduate unit to vary according to research needs and 
student interests. They can also be offered in open learn- 
ing mode. 
5.5. Link between Undergraduate and  Postgrad- 
ua te  programs 
Undergraduate design and project can be used to intro- 
duce students to some of the research work done by cen- 
tre staff. Addition of signal, speech or image processing 
software modules to an existing package can be an ex- 
cellent design topic. Implementation of signal processing 
algorithms in software or hardware can be an interesting 
project which also introduces the undergraduate student 
to some advanced signal processing topics and research 
work. The centre can form teams of Ph.D. and under- 
graduate students where the Rh.D. student acts as the 
mentor for one or two undergraduate project groups that 
are working in the same area. 
6. INCREASING ENROLMENT 
The research centre must prepare and circulate hand- 
books and brochures to advertise postgraduate activities. 
Organisation of seminars on the centre’s research work 
at other univerisities, networking with other institutions 
and direct interaction with promising undergraduate stu- 
dents can be quite effective in increasing the numbers of 
postgraduate students. 
7. CONTINUING EDUCATION 
The centre can generate additional finances by conduct- 
ing workshops in areas of interest to practising engineers. 
The SPRC strategy is to conduct one workshop in each 
of the three areas - signal theory, speech processing, and 
image processing, each year. The centre can do a cus- 
tomer survey to find out potential topics and registrants. 
A mailing list of companies and individuals is helpful. The 
workshops must be of a high standard besides being rele- 
vant and useful to the registrants, and the quality must be 
monitored through customer satisfaction surveys. Contin- 
uing education activity of the centre should be self-funded. 
. 
8. TEACHING INNOVATIONS 
The use of computers and multimedia in teaching and 
learning can serve to make the process more enjoyable to 
students and more efficient to teachers. Universities have 
support divisions such as computer based education and 
open learning unit and even voluntary support groups of 
academics that specialize in large class teaching, problem 
based learning, assessment methods, etc. The centre aca- 
demics must interact with these groups to improve the 
quality of instruction. 
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Universities also provide funding for teaching innova- 
tions and the centre can make concerted efforts in utilizing 
these. The SPRC was successful in developing a prob- 
lem based learning package [5] in image processing and 
has secured a large grant for developing an open learning 
multimedia package. The centre strategy is to succeed in 
getting one such grant every year. 
9. INDUSTRY INVOLVEMENT 
The research centre can involve industry in its academic 
program through 
field trips by students and stafT 
seminars from practitioners in the field 
0 industry sponsored research projects 
industry based undergraduate projects 
placement programs that recommend centre stu- 
dents to employers 
10. STUDENT SATISFACTION 
The centre does not need to w u m e  the responsibility of 
the school or the university in ensuring student satisfac- 
tion. However, it can monitor the student evaluations of 
units within its program and take actions to address con- 
cerns. The SPRC decided to promote student enthusiasm 
by creating an award for the best undergraduate research- 
oriented project in signal processing. The school of Elec- 
trical Engineering at QUT organizes a project Expo every 
year when members of the local community and industry 
get demonstrations of the best undergraduate projects. 
11. DIVERSITY 
I t  is important for research centres to address diversity 
issues in academic programs as well, and reach socially 
and economically disadvantaged groups in the community. 
The SPRC strategy in this direction includes attracting 
more women into engineering, financial support to merite 
rious international students through tutoring and research 
assistantships, and the creation of a culturally responsive 
and diverse work environment. 
12. THE STRATEGIC PLAN DOCUMENT 
The SPRC prepared a document of about 25 pages on its 
academic strategy which forms part of its strategic plan 
for research, teaching, resources and community service. 
This document breaks down each objective into a plan 
of action and lists the resources required as well as the 
time for completion. It took two planning retreats spaced 
about one year apart and several hours of administrative 
assistance to put this document together. Even though 
some actions in the plan may take longer to complete and 
others get modified or discarded in the long run, it is im- 
portant to have a written document. Centre academics 
can use the document to formulate individual career de- 
velopment plans. I t  can also be used to plan out schedules 
of activity in the beginning of each semester. 
13. CONCLUSION 
All planning is based on the assumption that organiza- 
tional behaviour is predictable. Universities and research 
centres are subject to the uncertainties of government 
funding decisions, resignations of key staff, and internal 
political maneuvres. However, they are more predictable 
than, for instance, the stock market. A strategic plan can 
streamline the development of the centre. All universities 
have strategic plans and expect the academic divisions 
within them to follow. This paper shows that research 
centres can benefit not merely by having a plan for re- 
search but by having an academic strategy as well. 
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